Arachidonic acid and the control of body pattern inHydra.
Repeated stimulation ofHydra magnipapillata with the diacylglycerol (DG) 1,2-sn-dioctanoylglycerol (diC8) induces an increase in positional value and eventually the development of ectopic heads. Upon stimulation, the polyps release [14C]-arachidonic acid from previously labelled endogenous sources. Arachidonic acid (AA) is not released into the external medium but remains within the animal, AA, linoleic acid and their lipoxygenase products were identified by gas chromatography-mass spectrometry. Several metabolites were found, most abundantly 12-HETE (hydroxy-eicosa-tetraenoic acid), 8-HETE, 9-HODE (hydroxy-octadecadienoic acid), and 13-HODE; this is the first evidence of their presence in coelenterates. Externally applied AA causes ectopic head formation, though less effectively than diC8. When administered simultaneously, (diC8) and AA, which both are known to activate protein kinase C (PKC), act synergistically in inducing ectopic head formation. Since released endogenous AA can spread in tissues, it may mediate a temporal and spatial extension of PKC activation and, hence, broaden the range in which positional value increases. However, in addition to the activation of PKC, the generation of AA metabolites appears to be essential for the induction of ectopic head formation, since not only a selective inhibitor of PKC, chelerythrine, but also an inhibitor of lipoxygenases, NDGA (nordihydroguaiaretic acid), significantly reduces the effectiveness of both AA and DG.